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ABSTRACT 

The first of inforaation science is in soaething of a 
juable, because the^-e is no universally accepted definition of the 
field, auch less an agreeaent on what the core inforaation is or what 
curriculua should be followed. Inforaation science teachers aust 
decide what kind of graduate they are trying to turn out in order to 
be coapetitive with business and coaputer science graduates. The job 
aarket for inforaation science graduates is potentially larger than 
the current one coaposed of libraries and inforaation aarketing 
coapanies. In order to be coapetitive in this larger job aarket, 
inforaation science curriculua should be strengthened so that library 
science graduates know inforaation technology and how to use it on an 
equal basis with coaputer and business graduates. An atteapt should 
be aade to attract aore business and science students into the field 
of inforaation science. (KKC) 
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I was asked to give my views on Informii" 
tlon science education as o-ie who has recentlv 
Jolred the educational ranka on a fuli^tinie 
basis. I might begin by agreeing with Peter 
Drucker, who once su^^gestcd the desirability 
of changing one's prot'ei;si.Mi in about the mid- 
dle of oae's working years. Having just done 
80, I find It refreshiny^, but humbling, llie 
difference betweer^ being an adjunct faculty 
member and a full-tirti one is very large. It 
Is like the difr2'rence b*.uwcitin being a systems 
development ccnisultant who suggest? how a pro- 
ject ought to be ,ione and a lir.e manager vmo 
has the responsibility for doing it. 

It will come as no surprise to most of 
you that I find the field of information sci- 
ence education in something of a Juinble* We 
have no universally accepted definition of the 
field, much less an agreement on what curri- 
culum to follow. Personally, t can subscribe 
to the definition used in the ASIS membership 
brochure: 

Information science is concerned with the gen- 
eration, collection, organization, interpreta- 
tion, storage, retrieval, diyiiemination, trans- 
fonnation, and use of information. As a disci- 
pline, it seeks to create and structure a body 
of scientific, technological, and systems know- 
ledge related to the transfer of information... 

The trouble Is that vhlle two physicists 
recognize their common professional backgrounds 
because, to some extent, thfi?y know the same 
thlrgs, we in the information profession know 
so many diverse things, with so little In com- 
mon, that we can't S2an to agree on what is 
the core laformatlon in the field. The same 
happened In computer science* Some people 
even deny the existence of such a science be- 
cause of tha lack of tnis coirunon base of know- 
ledge arid a clear xe 'at Lor.ship LetM^eisn theory 
and practic,3. 

Nonetheless, there are people who call 
themselves infonnation scientists, there are 
students of information science, and there are 
professors of infonnation science. Within 
this set of people we have one group that tends 
to equate information science with documenta- 
tion. To them, information science is a branch 
of library science generally practiced in spe- 
cial libraries and in Information analysis 
and dissemination centers. The formal academic 
world apparently agrees, because most informa- 
tion science departments or curricula are in 
library schools. Of course, many acader.itcs no 
longer hold this view, but orf^anizatlonal intfr- 
tla maintains the relationship, 

AAotber group« of which I < m a member, 
seeii information science as a field so broad 
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that it makes library science only a sniaxi 
part of its donain. At ono treeting I attended 
which attempted to define inform^ttion .science, 
a sarcastic remark was made to the .if/ect that 
even some acconntnTxrs considered thensolvc-a to 
be in infonnation science. I later ct;allenged 
the group to whom this was f-^aid to give a deti- 
niticn of the science that logically excluded 
the accountant, but got no reply. In fict, 
accountants are responsible for designing sy*js- 
terns that generate, collect, organize, inter- 
pret, store, retrieve, disseminate, transiorm, 
and use the information which to companias is 
their life blood. Equating the accountarst 
with the bookkeeper Is like tjquatin- the rr-ftr- 
ence librarian with the pai?e — a getter and 
shelver of books. Including the accountant in 
our profession, however, means we agree to deal 
with information that is not, never was, and 
may never be in book form, and this offends 
nany information scientists. But, the non- 
book information pf^opje are In the miajorlry. 
They are managing companies, auditing accounts, 
selling airplane tickets, keeping corporate 
inventories, analyzing air traffic control sys- 
tems, and doing all sorts of interesting infor- 
mation things. 

The field Is ill-defined enough that it 
is not polarized around these two views of In- 
formation science as either documentation or 
a universal science encompassing virtu<jlly all 
of human communication anHI the technology that 
makes it possible. There are other views, but 
I present these as two common extremes to il- 
lustrate the problem of analyzing information 
science education today. 

One of my first duties at Drexel was to 
look at the Infonnation science curriculum and 
make any Indicated suggestions for change. At 
that time, I talked with people at some nearby 
schools to stie what they were doing, and read 
a few catalogs of other schools. Practically, 
In terms of curricula, and if we stick to 
schools officially describing themselves as 
offering information science, there is not as 
much diversity as the extremes would seem to 
indicate, but I think there may be a hidden 
problem. 

Generally, the curricula follow the 
library science core, then add some courses on 
computers, systems analysis, and microphoto- 
graphy. The ''products'' of these curricula are 
librarians with some techniiial knowledge. Most 
of them go to work In speciol libraries, or cn 
the systCTS staff of a general library. If 
they stay wii.h general iibrarlanship, thev are 
probably welcome additions to the staff, bt?* 
cause they c.in at least talk to the r^alespcr- 
son from the on-^llnti ftysicmp com^/iny. 
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SoiHtit lm«?s, liifomat loa science is con>bin* 
ed with conpuLcr si iu^ite, as it is it Cttor^ia 
Tech. At Lfihl^h, it is in thv, Philosophy De- 
partment, and thi* emphA&i& Is on linguistics* 
making that combination not so strange as It 
sounds at first. At the University of ?tMinsyl- 
vanla» what I would call Intormation science 
courses seem to be scattered all throuv;h the 
university. To somo people, this is exa-ctly 
the way It should be — they see info rniaL ion 
science as issentially interdisciplinary and 
prefer to see the cora inforination taught by 
the specialty departmenta. Poi;its of conc-en- 
tration at Penn are in the Moore School of Elec- 
trical En>;lnoerlng ami the \%liarton School, the 
business and finance sjliool. xiut , In both 
cases, coursios designated intormation science 
are supporting a curriculum whose rnain thrust 
Is elsewhere. 

Let us consider, for a .T.oment, the inter- 
relationship among computer pcl^^nce, i.itonn^i- 
tion scienct^, and business acministration* I 
would like to do so froni the practitioner's 
side* Oversimplifying for the purpose of mak- 
ing my • .^int, computer scientists tend not to 
be Intec.-ited in complete inforaation systems, 
especially user problems. They want to design 
and implement algorithms, the toucher the bet- 
ter. Business school graduates have many of 
these skills but have a tendency to concentrate 
on the management aspects, and are not inter- 
ested in pursuing a career of performing at a 
technical level. Librarians tenda to show no 
interest in information systems until someone 
offers to put the information on microfilm, if 
not in a book. 

In working on automated systems, whether 
for business management or libraries, there is 
a need for people who know hov; to do a systems 
analysis, who know enough about computer pro- 
gramming that they can produce general speci- 
fications for programs and understand the prob- 
lems of a programmer and his need tor detail, 
and who understand the data. ''Understanding 
data" means to know how it originates, how it 
flows, how errors creep in, how co detect and 
correct errors, how long It takes to move in- 
formation, 'what delays its racvenent, and how 
to use it Lo solve tha prohien.s of the organi- 
zation that ovms It, This is different from 
"understanding machinery" which involves know^ 
Ing how to do such things as program computers, 
modulate signals, or reproduce a visual image. 
McLuhan wrote of "understanding media" where 
the main emphasis was on a kind of statistical 
effect of the transmission medium, not on in- 
dividual message transmissions. 

Our new breed of information scientists 
must have command of all three: data, media, 
and machinery. To my knowledge, there is no 
program of study that is currently training 
people well in all three. We, in information 
science, are the closest, but are hampered by 
our traditional Insistence on llbr;»i:y orienta-- 
tlon and our generaJ lack of Interest in data 
In non-book or non-page form. 

The new positions I am describing will 



be In business and government and vill involve 
systt-irs analysis, design, j-'!pifc'montat Ion, and 
operation of Infornution systems without regard 
to the form of Jata or itc ultimate use — as 
much Interest, then, in accounting data as in 
library acquisition (In fact, in the corporate 
grand scheme?, library acquisition doesn't ex- 
cite much interest), as much in the scarrhint^ 
of budget files as of blblioG;raphic files, or 
of networks for corpor;ite personnel data as for 
library catalogs. 

While I am convinced, from my own obser* 
vatlons ^nd from conversations with others, 
that thfs third world kind of job exists and 
its numbers are growing, employers, themselves, 
don't always know what to call the positions. 
They certainly aren't using the title, Inforina- 
tion Scientis t, except for libraries or Infor- 
mation centers, and they do not seek library 
school graduate*; to fill non-library informa- 
tion pcrlttons. In fact, er/pl<>yer$ ^,:\\' 5j":n 
library school graduates as having an irrelev- 
ant education. Although neither computer sci- 
ence nor business administration is providing 
the ideal background for these pcgltlons, their 
graduates do ii^et some rigorous training which 
many library school-trained information scien- 
tists do not get. This may cause a problem for 
them In competing with others. For example, 
all computer science graduates know how to pro- 
gram* Some business schools (e.g., VJharton) 
require, as a condition of enrollment, either 
passing a test on programming or taking a non-^ 
credit course. Both these disci^rlines expect 
students to use the computer routinely in their 
studies. Library schools are still giving cre- 
dit for an optional introductory course in pro* 
gramming. 

I said earlier that there may be a, hidden 
problem In our current information scicnje cur- 
riculum. That problem may materialize when our 
students compete in non-library environments 
with people from other fields, especially com- 
puter science, industrial engineering and busi- 
ness administration. To those with the 'docu- 
mentation" view of Information science, there 
is no problem because they don't see It as their 
mission to prepare students for this competi- 
tion. I am one who does see a pioble^; there- 
fore, 1 worry a bit. Since information science 
as a formal field of study Is so new, we have 
few examples of headers in the profession ari- 
sing from our own academic ranks. Today, most 
of the leaders in the field come either from 
library science or from seemingly unrelated 
fields, often one of the "hard" sciences. 
Among ASIS members, chemistry is seconci only tc 
library science as the academic major for mem- 
bers. 

What, exactly, do I sec wrong? To sim- 
plify, it is a lack of rigor. We do teach com- 
puter programming, but the courses are not very 
intense (an admitted generalization). We teach 
systems analysis without a requirement for the 
tools necessary to understand it: statistics, 
computers, and coitmunlcarion technology* With- 
out a solid background in tcchnolo;:;y , k systeniS 
analyst, who is almost invariably also a systems 



'U*8l^ner, .^ imMf k-ov tho char ictLr^sticri r.t* 
the .2q»ilp->t^rit: ho is ^>«i- iti.n lnj t>r hi^ sv.strr^s, 
WlUia^nes^ Co .generalize :n the hrAis of'nH'.^v^ro 
samples boarin^ ;in unkno^-n rUittonship cu the 
population from vhii^h they v.ero t.iktin !ms al- 
ways plagued Information science. '.Vo -.re .low 
moving into an era of coriiriun LiMt: L.)u-h i: L;^- 
formatlon syatens, but t'^^w oi -vjr stu^K^ntis 
come to know this techno lovcy w»>II on.ou^h to 
wake system-analytic decisions, nwse atc 
exiimples only. Hie key is that r-nd to .^x- 
cuse Che llbrary-intomaLiua soioace .rtudau 
from kjiowtng t^.- technolo -y he ici to U^al with, 
and in doing so we .T;.y deprive him of the skills 
needed to compete in the job raarkec. 

Can anything be done? Is it too late? 
Certainly, something can be done, and ic is not 
y«st too late. We do not even neod any ridical 
surgery, Iri ny opinion. What we n^ied first, as 
usual, is to r«icornize the prohlom. in<'orT^,-»- 
tlon scuvace teachers nust d.^ci-ie not the tief-f- 
nitl.»n ^: I'iQlr: (triac, I ....j.it;ve. i.^ a 

life-long problem) but what iclnd of i^raduate 
they are trying to earn out. If we. taKe th^^ 
broader view, then ve shot«ld also face up to 
the fact that other disciplines ir*5 preparing 
their studerts for the sjjie general t'ieU. 
Most of us tvco^nize. information science as 
loterdlsciplinary. know that we do not ne- 
cftssarlly have to put all the new subject ma- 
terial to be covered In our own departments, 
that it is available elsewhere on ihf, campLin. 
We can begin to rerrruit rore neople with a sci- 
ence bacVgrovnd. i;- can ;.;t certain ::ilninium 
requirements for a student majorln:; in Informa- 
tion science, a protection to h;m in his 
career. This all can be dope gradually, with- 
out trauma. 
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Continued from page 13 

•hows that this learning experience ro have been 
most important in helping individuals adjust to 
the work situation and manage well, 

1. Bennis, Warren G,, et al,, Int^^rpc.nAc^vxt Vif- 
ftamiu: E6-4a(/4 and R<>adi}iC\b Humn hit^nac-^ 
tion, Dorsey Series ^n Psychology, Dorscy Press, 
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2. Bales, Robert , J^Ud^acUon Pltjce^i Annttj- 
liA, Addison-Wesley, Cambridge, Masss., 1950. 

3, Bion, R. , "Croup Dynamics; A i'^eview," In- 
ZeAjuUUorMX Jou^xmii p!>ucJiucuiciiLf^<^, 33; 235- 
247 (1952). 



In summary, my assessment of the ?ltua- 
cloa i-i this! (I) We pay lip service to Infor- 
m^irlnn science as a broadly based, interdis- 
t^lplinary scien(e bu:: ve do not really train 
our students to practice such a profession. 
We shy awiy from the hard core technology 
-ourscs which are essential to an understand- 
ing of the field and to the design of systems, 

(2) Tliere is a market for Information 
scientists in the s^nse of people who know 
ibovt information technology and content. Itie 
1cb market is potentially larprer than the cur- 
rent one composed of libraries and Informazion 
marketing companies. There are other profes- 
sions which can train people for chese jobs, 
but they are not aiming at exactly that, to- 
day. The Infonnation science curriculum of a 
library school could do it, that is, could 
turn out graduates who can compete for these 
Jobs with buslnr?s3 and computer science gradu- 
ates. In order to be comnetltive, however 
we need to; 

a. Strengthen the curriculum, so library sci- 
ence graduates know Information technology and 
how to use It, on an equal basis with computer 
and business graduates. They don't need to 
know as much about programming £s the computer 
scientist or about budgeting as the MBA, but 
they should be comfortable with both. 

b. Attract more science and business students 
Into infonnation science, or find a way to 
make up :or basic deficiencies (e.g., elemen- 
tary mathematics or computer programming) in 
the average, student. 

(3) The employers do not know who we 
are and do not think of their job openings 
in terms of Information scientists. This is 
a challenge to the more public relations ori- 
ented among us* 

Finally, I would like to paraphrase an 
earlier statement of nine. Information science 
is a universal science, encompassing virtually 
all of human communication and its enabling 
technology. That we have tended to concentrate 
until now on communication about books is in- 
i'/>;re->cin^, to the credit of librarv scicinre, 
but irrelevant. Our field of interest for 
Che future is unlimited. It is certainly one 
of the most exciting fields to be in and we 
owe it to ourselves and our students to pre- 
pare them for tomorrow's world, not yester- 
day's. 
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